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(54) METHOD, APPARATUS, ELECTRONIC DEVICE AND READABLE STORAGE MEDIUM FOR 
DATA QUERY

(57) The present disclosure provides a method, ap-
paratus, electronic device and readable storage medium
for data query and relates to information retrieval tech-
nologies. According to embodiments of the present dis-
closure, after the hash value of the content to be queried
is obtained, the data units corresponding to the hash code
and the brief information of the content to be queried are
obtained, and then the brief information is compared in
parallel with plurality of brief information in the data units
to determine whether they are the same. Then, determi-
nation is made as to whether the content to be queried
is stored in the data units according to the content to be
queried and stored content which exists in the data units
and has the same brief information as the content to be
queried. The lookup efficiency and speed are improved
in the parallel query manner. Furthermore, it is unneces-
sary to perform costly one-by-one sequential lookup and
content matching for the data unit, thereby saving the
costs.
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Description

[0001] The present application claims the priority of
Chinese Patent Application No. 201911235112.4, filed
on December 05, 2019, with the title of "Method, appa-
ratus, electronic device and readable storage medium
for data query". The disclosure of the above applications
is incorporated herein by reference in its entirety.

Field of the Disclosure

[0002] The present disclosure relates to computer
technologies, specifically to information retrieval technol-
ogies, and particularly to a method, apparatus, electronic
device and readable storage medium for data query.

Background of the Disclosure

[0003] The era of cloud computing comes, and infor-
mation grows explosively. Faced with massive data, an
information retrieval system relies on index data to quick-
ly look up data. A hash table directly accesses a data
table at a memory storage location according to keys,
and it accesses data by mapping desired data to a posi-
tion in the hash table through a function of keys. Such a
mapping function is referred to as a hash function. A sep-
arate chaining hash table is a hash table using an extra
separate chaining structure to solve a hash conflict.
[0004] What are stored in a conventional separate
chaining hash table are keys. When data query is per-
formed, the key data stored in the separate chaining
structure of the separate chaining hash table need to be
sequentially looked up one by one, and the query effi-
ciency is low.

Summary of the Disclosure

[0005] A plurality of aspects of the present disclosure
provide a method, apparatus, electronic device and read-
able storage medium for data query, for improving the
lookup efficiency and speed of the separate chaining
hash table and saving the costs.
[0006] In an aspect, the present disclosure provides a
data query method, comprising:

obtaining a hash code of content to be queried;
obtaining data units corresponding to the hash code
and brief information of the content to be queried;
wherein each of the data units is used to store con-
tent having a same hash code;
comparing, in parallel, the brief information with a
plurality of brief information in the data units to de-
termine whether they are the same;
according to the content to be queried and stored
content which is stored in the data units and has the
same brief information as the content to be queried,
determining whether the content to be queried is
stored in the data unit.

[0007] The above aspect and any possible implemen-
tation further provide an implementation:

the content to be queried and the stored content are
a key respectively;
the data unit are hash buckets in a separate chaining
hash table;
wherein each of the hash buckets comprises a data
block and a brief information sequence, the brief in-
formation sequence comprising the brief information
respectively corresponding to respective stored con-
tents in the data block.

[0008] The above aspect and any possible implemen-
tation further provide an implementation: the obtaining
data units corresponding to the hash code and brief in-
formation of the content to be queried comprises:
obtaining hash buckets corresponding to the hash code
and the brief information of the key to be queried, based
on the key to be queried and a preset hash algorithm
employed to obtain the hash code of the key to be que-
ried.
[0009] The above aspect and any possible implemen-
tation further provide an implementation: the obtaining
the hash bucket corresponding to the hash code, based
on the key to be queried and a preset hash algorithm
employed to obtain the hash code of the key to be queried
comprises:
using the hash code to modulo a total number of hash
buckets included in the separate chaining hash table to
obtain a bucket ID of the hash bucket corresponding to
the hash code to obtain the hash bucket identified by the
bucket ID.
[0010] The above aspect and any possible implemen-
tation further provide an implementation: the obtaining
the brief information of the content to be queried, based
on the key to be queried and a preset hash algorithm
employed to obtain the hash code of the key to be queried
comprises:
taking high N bits of the hash code as the brief information
of the key to be queried, where N is an integer greater
than 0.
[0011] The above aspect and any possible implemen-
tation further provide an implementation: the data struc-
ture of the data block comprises any of the following:
listed link, dynamic array, static array, skip list, queue,
stack, tree, graph and hash table.
[0012] The above aspect and any possible implemen-
tation further provide an implementation: the comparing,
in parallel, the brief information with a plurality of brief
information in the data units to determine whether they
are the same comprises:
using a Single Instruction Multiple Data (SIMD) instruc-
tion to compare, in parallel, the brief information of the
key to be queried with the plurality of brief information in
the brief information sequence to determine whether they
are the same.
[0013] The above aspect and any possible implemen-
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tation further provide an implementation: a size of the
brief information sequence is an integer multiple of 8;
a size of each element in the brief information sequence
is one byte.
[0014] The above aspect and any possible implemen-
tation further provide an implementation: the hash bucket
further comprises a data block pointer;
the data block pointers, the data blocks and the brief in-
formation sequences of any L hash buckets in the sep-
arate chaining hash table are respectively merged and
stored correspondingly in the third storage unit, where a
value of L is an integer greater than 0 and less than the
total number M of the hash buckets included in the sep-
arate chaining hash table.
[0015] The above aspect and any possible implemen-
tation further provide an implementation: the separate
chaining hash table is a read-only separate chaining hash
table, and the hash bucket further comprises a data block
index;
the data blocks and brief information sequences of all
hash buckets in the read-only separate chaining hash
table are respectively merged correspondingly into a data
block and a brief information sequence which are stored
in fixed-size blocks and in a sequence manner.
[0016] The above aspect and any possible implemen-
tation further provide an implementation: the comparing,
in parallel, the brief information with a plurality of brief
information in the data units to determine whether they
are the same comprises:

selecting a preset number of brief information in the
brief information sequence in the corresponding
hash bucket as the current brief information, and
comparing the brief information of the key to be que-
ried with the current brief information in parallel to
determine whether they are the same;
if there is not the same element as the brief informa-
tion of the key to be queried in the current brief in-
formation, select a next preset number of brief infor-
mation from the brief information sequence in the
corresponding hash bucket as the current brief in-
formation, and perform the operation of comparing
the brief information of the key to be queried with the
current brief information in parallel to determine
whether they are the same, until there is the same
brief information as the brief information of the key
to be queried, or next hash bucket of the correspond-
ing hash bucket is read.

[0017] The above aspect and any possible implemen-
tation further provide an implementation: the brief infor-
mation sequence is stored in a first storage unit, and the
data block is stored in a second storage unit.
[0018] The above aspect and any possible implemen-
tation further provide an implementation: the method fur-
ther comprises:

performing hash calculation for the key to be stored

by using a preset hash algorithm, to obtain a hash
code to be stored;
obtaining brief information of the key to be stored
and a hash bucket corresponding to the hash code
to be stored;
storing the brief information of the key to be stored
in a brief information sequence of the hash bucket
corresponding to the hash code to be stored, and
storing the key to be stored at a position which is in
the data block of the hash bucket corresponding to
the hash code to be stored and corresponds to the
brief information of the key to be stored.

[0019] In another aspect, the present disclosure pro-
vides a data query apparatus, comprising:

a calculating unit configured to obtain a hash code
of content to be queried;
an obtaining unit configured to obtain data units cor-
responding to the hash code and brief information
of the content to be queried; wherein each of the
data units is used to store content having a same
hash code;
a first comparing unit configured to compare, in par-
allel, the brief information with a plurality of brief in-
formation in the data units to determine whether they
are the same;
a second comparing unit configured to, according to
the content to be queried and stored content which
is stored in the data units and has the same brief
information as the content to be queried, determine
whether the content to be queried is stored in the
data unit.

[0020] The above aspect and any possible implemen-
tation further provide an implementation:

the content to be queried and the stored content are
a key respectively;
the data units are hash bucket in a separate chaining
hash table;
wherein each of the hash buckets comprises a data
block and a brief information sequence, the brief in-
formation sequence comprising the brief information
respectively corresponding to respective stored con-
tents in the data block.

[0021] The above aspect and any possible implemen-
tation further provide an implementation: the obtaining
unit is specifically configured to
obtain the hash bucket corresponding to the hash code
and the brief information of the key to be queried, based
on the key to be queried and a preset hash algorithm
employed to obtain the hash code of the key to be que-
ried.
[0022] The above aspect and any possible implemen-
tation further provide an implementation: the obtaining
unit is specifically configured to
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use the hash code to modulo a total number of hash
buckets included in the separate chaining hash table to
obtain a bucket ID of the hash bucket corresponding to
the hash code to obtain the hash bucket identified by the
bucket ID.
[0023] The above aspect and any possible implemen-
tation further provide an implementation: the obtaining
unit is specifically configured to
take high N bits of the hash code as the brief information
of the key to be queried, where N is an integer greater
than 0.
[0024] The above aspect and any possible implemen-
tation further provide an implementation: the data struc-
ture of the data block comprises any of the following:
listed link, dynamic array, static array, skip list, queue,
stack, tree, graph and hash table.
[0025] The above aspect and any possible implemen-
tation further provide an implementation: the first com-
paring unit is specifically configured to use a Single In-
struction Multiple Data (SIMD) instruction to compare, in
parallel, the brief information of the key to be queried with
the plurality of brief information in the brief information
sequence to determine whether they are the same.
[0026] The above aspect and any possible implemen-
tation further provide an implementation: a size of the
brief information sequence is an integer multiple of 8;
a size of each element in the brief information sequence
is one byte.
[0027] The above aspect and any possible implemen-
tation further provide an implementation: the apparatus
further comprises:

a third storage unit configured to store the separate
chaining hash table;
the data unit further comprises a data block pointer;
the data block pointers, the data blocks and the brief
information sequences of any L hash buckets in the
separate chaining hash table are respectively
merged and stored correspondingly in the third stor-
age unit, where a value of L is an integer greater
than 0 and less than the total number M of the hash
buckets included in the separate chaining hash table.

[0028] The above aspect and any possible implemen-
tation further provide an implementation: the apparatus
further comprises:

a third storage unit configured to store the separate
chaining hash table;
the separate chaining hash table is a read-only sep-
arate chaining hash table, and the hash bucket fur-
ther comprises a data block index;
the data blocks and brief information sequences of
all hash buckets in the read-only separate chaining
hash table are respectively merged correspondingly
into a data block and a brief information sequence
which are stored in fixed-size blocks and in a se-
quence manner and are stored in the third storage

unit.

[0029] The above aspect and any possible implemen-
tation further provide an implementation: the first com-
paring unit is configured to
select a preset number of brief information in the brief
information sequence in the corresponding hash bucket
as the current brief information, and compare the brief
information of the key to be queried with the current brief
information in parallel to determine whether they are the
same;
if there is not the same element as the brief information
of the key to be queried in the current brief information,
select a next preset number of brief information from the
brief information sequence in the corresponding hash
bucket as the current brief information, and perform the
operation of comparing the brief information of the key
to be queried with the current brief information in parallel
to determine whether they are the same, until there is
the same brief information as the brief information of the
key to be queried, or next hash bucket of the correspond-
ing hash bucket is read.
[0030] The above aspect and any possible implemen-
tation further provide an implementation: the apparatus
further comprises:

a first storage unit configured to store the brief infor-
mation sequence;
a second storage unit configured to store the data
block.

[0031] The above aspect and any possible implemen-
tation further provide an implementation: the calculating
unit is further configured to perform hash calculation for
the key to be stored by using a preset hash algorithm, to
obtain a hash code to be stored;
the obtaining unit is further configured to obtain brief in-
formation of the key to be stored and a hash bucket cor-
responding to the hash code to be stored;
the apparatus further comprises:
an inserting unit configured to store the brief information
of the key to be stored in a brief information sequence of
the hash bucket corresponding to the hash code to be
stored, and store the key to be stored at a position which
is in the data block of the hash bucket corresponding to
the hash code to be stored and corresponds to the brief
information of the key to be stored.
[0032] In a further aspect, the present disclosure pro-
vides an electronic device, comprising:

at least one processor; and
a memory communicatively connected with the at
least one processor; wherein,
the memory stores instructions executable by the at
least one processor, and the instructions are exe-
cuted by the at least one processor to enable the at
least one processor to perform the method according
to above aspect and any possible implementation.
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[0033] In a further aspect, the present disclosure pro-
vides a non-transitory computer-readable storage medi-
um storing computer instructions therein, wherein the
computer instructions are used to cause the computer to
perform the method according to above aspect and any
possible implementation.
[0034] As known from the above technical solutions,
when data query is performed in the embodiments of the
present disclosure, after the hash value of the content to
be queried is obtained, then the data units corresponding
to the hash code and the brief information of the content
to be queried are obtained, and then the brief information
is compared one time in parallel with plurality of brief
information in the data units to determine whether they
are the same. When there is the same brief information
as the brief information of the content to be queried in
the data unit, determination is made as to whether the
content to be queried is stored in the data units according
to the determination of whether the content to be queried
is the same as the stored content of the same brief infor-
mation existing in the data unit. The lookup efficiency and
speed are improved in the parallel query manner. When
query is made for keys in the separate chaining hash
table according to the embodiment of the present disclo-
sure, it is unnecessary to perform costly one-by-one se-
quential lookup and content matching for the separate
chaining structure, thereby improving the lookup efficien-
cy and speed and saving the costs.
[0035] In addition, according to the technical solution
provided by the present disclosure, the efficiency and
speed of looking up the keys in the separate chaining
hash table are improved in the parallel query manner by
adding each of the hash buckets of the separate chaining
hash table a brief information sequence, including the
brief information respectively corresponding to the keys
in the data block of the hash bucket, and it is unnecessary
to perform costly one-by-one sequential lookup and con-
tent matching for the separate chaining structure, thereby
saving the costs.
[0036] In addition, with the technical solution according
to the present disclosure being employed, the hash code
and corresponding hash bucket and brief information are
obtained based on the same hash algorithm and the key
to be queried, which can save the computing resources
and improving the computing efficiency.
[0037] In addition, according to the technical solution
provided by the present disclosure, a Single Instruction
Multiple Data (SIMD) instruction is used to compare in
parallel the brief information of the hash code and the
plurality of brief information in the brief information se-
quence in the corresponding hash bucket to determine
whether they are the same, and the parallel computing
capability of the SIMD instruction is sufficiently used to
improve the lookup efficiency and speed of the separate
chaining structure.
[0038] In addition, according to the technical solution
provided by the present disclosure, the size of the brief
information sequence is an integer multiple of 8, and the

size of the respective brief information in the brief infor-
mation sequence is one byte, so that it is possible to
further make full of the parallel computing capability of
the SIMD instruction, save the computing resources and
improve the computing efficiency.
[0039] In addition, according to the technical solution
provided by the present disclosure, the data block point-
ers, the data blocks and the brief information sequences
in any L hash buckets in the separate chaining hash table
are respectively merged and stored correspondingly,
thereby reducing the storage overhead and improving
the storage efficiency.
[0040] In addition, according to the technical solution
provided by the present disclosure, regarding the read-
only separate chaining hash table, the hash bucket fur-
ther comprises a data block index. The data blocks and
brief information sequences of all hash buckets in the
read-only separate chaining hash table are respectively
merged correspondingly into a data block and a brief in-
formation sequence stored in fixed-size blocks and in a
sequence manner, which can further reduce the storage
space to be used, and greatly improve the storage effi-
ciency.
[0041] In addition, according to the technical solution
provided by the present disclosure, the brief information
sequence and the data block are stored in grades. The
brief information sequence in the hash bucket is stored
in the first storage unit, and the data block in the hash
bucket is stored in the second storage unit. This can re-
duce the storage cost while ensuring the query perform-
ance.
[0042] In addition, according to the technical solution
provided by the present disclosure, after the data of the
hash buckets are merged, the separate chaining hash
table has a stable performance at a low conflict rate and
a high conflict rate in a certain range (an average conflict
rate does not exceed the width of a parallel instruction
such as the SIMD instruction), and the storage space of
the hash buckets may be saved sufficiently.
[0043] Other effects of the above aspects or possible
implementations will be described hereunder in conjunc-
tion with specific embodiments.

Brief Description of Drawings

[0044] In order to more clearly illustrate the technical
solutions in the embodiments of the present disclosure,
figures to be used for describing the embodiments or the
prior art will be briefly introduced below. Obviously, the
figures described below illustrate some embodiments of
the present disclosure. Those having ordinary skilled in
the art appreciate that other figures may be obtained ac-
cording to these figures without making any inventive ef-
forts. The figures are only used to facilitate better under-
standing of the technical solutions and cannot be con-
strued as limiting the present disclosure. In the figures:

FIG. 1 is a flowchart of a data query method accord-
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ing to an embodiment of the present disclosure;
FIG. 2 is a schematic diagram of a storage structure
of a hash table according to an embodiment of the
present disclosure;
FIG. 3 is a schematic diagram of a storage structure
of a hash table according to another embodiment of
the present disclosure;
FIG. 4 is a schematic diagram of a storage structure
of a hash table according to a further embodiment
of the present disclosure;
FIG. 5 is a flowchart of a data query method accord-
ing to another embodiment of the present disclosure;
FIG. 6 is a schematic structural diagram of a data
query apparatus according to an embodiment of the
present disclosure;
FIG. 7 is a schematic structural diagram of a data
query apparatus according to another embodiment
of the present disclosure;
FIG. 8 is a schematic structural diagram of a data
query apparatus according to a further embodiment
of the present disclosure;
FIG. 9 is a schematic diagram of an electronic device
for implementing a data query method according to
an embodiment of the present disclosure.

Detailed Description of Preferred Embodiments

[0045] Exemplary embodiments of the present disclo-
sure are described below with reference to the accom-
panying drawings, include various details of the embod-
iments of the present disclosure to facilitate understand-
ing, and should be considered as merely exemplary.
Therefore, those having ordinary skill in the art should
recognize that various changes and modifications can
be made to the embodiments described herein without
departing from the scope and spirit of the application.
Also, for the sake of clarity and conciseness, depictions
of well-known functions and structures are omitted in the
following description.
[0046] Apparently, embodiments described here are
only partial embodiments of the present disclosure, not
all embodiments. Based on embodiments in the present
disclosure, all other embodiments obtained by those hav-
ing ordinary skill in the art without making inventive efforts
all fall within the protection scope of the present disclo-
sure.
[0047] It needs to be appreciated that the terminal in-
volved in the embodiments of the present disclosure
comprises but is not limited to a mobile phone, a Personal
Digital Assistant (PDA), a wireless handheld device, a
Tablet Computer, a Personal Computer (PC), a MP3
player, a MP4 player, a wearable device (e.g., smart
glasses, a smart watch, a smart bracelet, etc.), a smart
home device (e.g., a smart speaker device, a smart TV
set, a smart air conditioner, etc.), etc.
[0048] In addition, it should be appreciated that the
term "and/or" used in the text herein is only an association
relationship depicting associated objects and represents

that three relations might exist, for example, A and/or B
may represents three cases, namely, A exists individu-
ally, both A and B coexist, and B exists individually. In
addition, the symbol "/" in the text generally indicates that
associated objects before and after the symbol are in an
"or" relationship.
[0049] FIG. 1 is a flowchart of a data query method
according to an embodiment of the present disclosure.
As shown in FIG. 1, the method comprise the following
steps:

101: obtaining a hash code (also referred to as a
hash address) of content to be queried.
Optionally, in a possible implementation of the
present embodiment, a preset hash algorithm may
be employed to perform a hash calculation for the
content to be queried, to obtain a hash code of the
content to be queried. The hash algorithm in the em-
bodiment of the present disclosure may be any hash
function, e.g., may include but not limited to a func-
tion corresponding to a direct addressing method, a
middle-square method, a remainder method or a ran-
dom number method. This is not particularly limited
in the present embodiment.
102: obtaining data units corresponding to the hash
code and brief information of the content to be que-
ried.
103: comparing, in parallel, the brief information with
a plurality of brief information in the data units to de-
termine whether they are the same.
104: according to the content to be queried and
stored content which is stored in the data units and
has the same brief information as the content to be
queried, determining whether the content to be que-
ried is stored in the data unit.

[0050] If the content to be queried is the same as the
stored content which is stored in the data units and has
the same brief information as the content to be queried,
this indicates that the content to be queried is found from
the data unit; if the content to be queried is different from
the stored content which is stored in the data units and
has the same brief information as the content to be que-
ried, this indicates that the content to be queried is not
found from the data unit, and a query result message
about failure to determine the content to be queried may
be returned, or no message may be returned.
[0051] It needs to be appreciated that a subject for im-
plementing 101-104 may be an application located at a
local terminal, or be a function unit such as a plug-in or
Software Development Kit (SDK) arranged in the appli-
cation located at the local terminal, or be a processing
engine located in a network-side server, or be a distrib-
uted system located on the network side, for example, a
processing engine or a distributed system in a search
server on the network side. This is not particularly limited
in the present embodiment.
[0052] It may be understood that the application may
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be a native application (nativeAPP) installed on the ter-
minal, or a web application (webAPP) of a browser on
the terminal. This is not limited in the present embodi-
ment.
[0053] As such, after the data units corresponding to
the hash code and the brief information of the content to
be queried are obtained, the brief information is com-
pared one time in parallel with plurality of brief information
in the data units to determine whether they are the same.
When there is the same brief information as the brief
information of the content to be queried in the data unit,
determination is made as to whether the content to be
queried is stored in the data units according to the deter-
mination of whether the content to be queried is the same
as the stored content which exists in the data units and
has the same brief information as the content to be que-
ried. The lookup efficiency and speed are improved in
the parallel query manner. When query is made for keys
in the separate chaining hash table according to the em-
bodiment of the present disclosure, it is unnecessary to
perform costly one-by-one sequential lookup and content
matching for the separate chaining structure, thereby im-
proving the lookup efficiency and speed and saving the
costs.
[0054] Optionally, in a possible implementation of the
present embodiment, the content to be queried in 101
and the stored content in 103 are a key respectively, the
data units are hash buckets in the separate chaining hash
table, each separate chaining hash table includes one or
more hash buckets, and each of the hash buckets is used
to store the keys having the same hash code and their
brief information. Specifically, each of the hash buckets
includes a data block (kv_pair[]) and a brief information
sequence, the data block is used to store the keys having
the same hash code, and the brief information sequence
includes the brief information respectively corresponding
to respective stored contents in the data block of the
same data unit. Correspondingly, at 103, the brief infor-
mation are compared in parallel with a plurality of brief
information in the brief information sequence to deter-
mine whether they are the same.
[0055] The data block in the hash bucket may be im-
plemented by a structure such as a linked list or a tree.
Optionally, in a possible implementation of the present
embodiment, the data structure of the data block for ex-
ample includes but not limited to any of the following: any
traverseable data structure such as listed link, dynamic
array, static array, skip list, queue, stack, tree, graph and
hash table. This is not particularly limited in the present
embodiment. When the data block is implemented using
a linked list structure, the data block may also referred
to as a singly-linked list.
[0056] When the data block employs a separate chain-
ing data structure such as a dynamic array that supports
the random access, after the hash mask is successfully
matched, most data elements that needn’t be compared
may be skipped, which saves the comparing and com-
puting resources and costs.

[0057] The brief information sequence may be imple-
mented with an array structure, which may be referred
to as a hash mask array (mask[]), and correspondingly,
each piece of brief information in the brief information
sequence is taken as an element in the array, which may
be referred to as a hash mask (mask[i]). The specific
implementation of the brief information is not particularly
limited in the present embodiment.
[0058] Optionally, in a possible implementation of the
present embodiment, if there is the same brief informa-
tion as the brief information of the key to be queried in
the brief information sequence according to the compar-
ison result of 103, the key of the same brief information
is compared with the key to be queried to determine
whether they are the same in 104. If the key of the same
brief information is the same as the key to be queried, it
is determined that the key to be queried is stored in the
separate chaining hash table. Conversely, if there is not
the same element as the brief information of the key to
be queried in the brief information sequence according
to the comparison result of 103, 104 will not be performed,
namely, the key of the same brief information will not be
compared with the key to be queried to determine wheth-
er they are the same in 104, and it is unnecessary to
perform costly one-by-one sequential lookup and key
matching for the separate chaining structure, thereby
saving the costs.
[0059] Optionally, in a possible implementation of the
present embodiment, in 101, a preset hash algorithm
may be employed to perform a hash calculation for the
key to be queried, to obtain a hash code of the key to be
queried. In 102, the hash bucket corresponding to the
hash code and the brief information of the key to be que-
ried may be obtained based on the preset hash algorithm
and the key to be queried.
[0060] As such, the hash code of the key to be queried
and corresponding hash bucket, and the brief information
of the key to be queried are obtained based on the same
hash algorithm and the key to be queried, which can save
the computing resources and improving the computing
efficiency.
[0061] In a possible implementation of the present em-
bodiment, the hash code may be used to modulo a total
number of hash buckets included in the separate chain-
ing hash table to obtain a bucket ID of the hash bucket
corresponding to the hash code to obtain the hash bucket
identified by the bucket ID. The bucket ID may be referred
to as a bucket serial number for solely identifying a bucket
in the separate chaining table. This is not particularly lim-
ited in the present embodiment.
[0062] In a possible implementation of the present em-
bodiment, high N bits of the hash code may be taken as
the brief information of the hash code, where N is an
integer greater than 0. For example, the value of N may
be 8, i.e., the high 8 bits of the hash code is taken as the
brief information of the key to be queried.
[0063] For example, the hash algorithm may be first
used to perform hash calculation for the key to be queried,
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to obtain a 64-bit hash code. The hash code is used to
modulo the total number 128 of the hash buckets to obtain
the bucket ID. The high 8 bits of the hash code is taken
as the brief information of the key to be queried.
[0064] In a possible implementation of the present em-
bodiment, in 103, an SIMD instruction may be used to
compare, in parallel, the brief information of the key to
be queried with the plurality of brief information in the
brief information sequence in the corresponding hash
bucket to determine whether they are the same.
[0065] In the present solution, the SIMD instruction is
used to compare, in parallel, the brief information of the
key to be queried with the plurality of brief information in
the brief information sequence in the corresponding hash
bucket to determine whether they are the same. In this
way, the parallel computing capability of the SIMD in-
struction can be sufficiently used, and the lookup efficien-
cy and speed of the separate chaining structure be im-
proved.
[0066] Optionally, in a possible implementation of the
present embodiment, the size of the brief information se-
quence is an integer multiple of 8, for example, 8, 16, 32
and so on are an integer multiple of 8. This is not partic-
ularly limited in the present embodiment.
[0067] Optionally, in a possible implementation of the
present embodiment, the size of elements (namely, brief
information) in the brief information sequence may be
one byte to make full use of the parallel computing ca-
pability of the SIMD instruction.
[0068] As such, the parallel computing capability of the
SIMD instruction can be further used sufficiently, the
computing resources be saved, and the computing effi-
ciency be improved.
[0069] FIG. 2 is a schematic diagram of a storage struc-
ture of a hash table according to an embodiment of the
present disclosure. As shown in FIG. 2, it shows a storage
structure of a hash table of exemplary content, wherein
000, 001, .. ., 0128 are buckets IDs of the hash buckets.
[0070] Optionally, in a possible implementation of the
present embodiment, the hash bucket may further com-
prises a data block pointer. The data block pointers, the
data blocks and the brief information sequences of any
L hash buckets in the separate chaining hash table are
respectively merged and stored correspondingly, there-
by reducing the storage overhead and improving the stor-
age efficiency. A value of L is an integer greater than 0
and less than the total number M of the hash buckets
included in the separate chaining hash table.
[0071] Based on the separate chaining hash table
structure according to the present embodiment, partial
chains (including the data block pointers, the data blocks
and the brief information sequences) may be respectively
merged together to reduce the storage overhead and im-
prove the storage efficiency. When the chain is too long,
it is split. Mainly because the matching of the brief infor-
mation has a higher tolerance to the increase of hash
conflicts, the computing complexity for the brief informa-
tion matching is the same when the number of elements

in the brief information sequence is 1 or 8. Therefore, the
merge of partial chains (including the data block pointers,
the data blocks and the brief information sequences)
does not exert a large impact on the query performance,
and the storage efficiency may be improved by chain
merging and dynamic splitting.
[0072] FIG. 3 is a schematic diagram of a storage struc-
ture of a hash table according to another embodiment of
the present disclosure. As shown in FIG. 3, the data block
pointers, data blocks and brief information sequences of
the two buckets having bucket IDs 054 and 126 in FIG.
2 are respectively merged and stored correspondingly.
[0073] When data needn’t be added to, deleted from
or amended in the above separate chaining hash table
any more, the separate chaining hash table may be set
as a read-only separate chaining hash table, and the
read-only separate chaining hash tables may be merged
into a more compact data structure.
[0074] Optionally, in a possible implementation of the
present embodiment, the separate chaining hash table
is a read-only separate chaining hash table, and the hash
bucket further comprises a data block index. The data
blocks and brief information sequences of all hash buck-
ets in the read-only separate chaining hash table are re-
spectively merged correspondingly into a data block and
a brief information sequence stored in fixed-size blocks
and in a sequence manner.
[0075] As such, it is possible to further reduce the stor-
age space to be used, and greatly improve the storage
efficiency. Furthermore, due to existence of limitations,
the CPU cache can be used sufficiently, and the access
performance can be enhanced after the merge and stor-
age;
Secondly, after the data blocks and brief information se-
quences are respectively merged into a data block and
a brief information sequence stored in fixed-size blocks
and in a sequence manner, the hash buckets needn’t
store the data block pointers and only store the corre-
sponding block index. The storage space for storing the
data blocks is smaller than the storage space for storing
the data block pointers. For example, on a common 64-
bit platform, the data blocks in each bucket need a 8-byte
storage space, whereas only a one-bit storage space is
needed to store the block index when the number of buck-
ets is less than 256. Therefore, the storage space used
by the hash buckets can be substantially reduced.
[0076] In addition, the chaining size of each bucket los-
es after the data blocks and brief information sequences
are respectively merged into the data block and the brief
information sequence stored in fixed-size blocks and in
a sequence manner, since the parallel computing capa-
bility of the SIMD instruction is used sufficiently, the
lookup cost in the data blocks based on the brief infor-
mation sequence is very low; when the query goes from
the data block of the current bucket to the data block of
next bucket, the computing cost consumed under the
SIMD instruction is not high, and the waste of auxiliary
data structures may be sufficiently reduced.
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[0077] FIG. 4 is a schematic diagram of a storage struc-
ture of a hash table according to a further embodiment
of the present disclosure. As shown in FIG. 4, the data
blocks and brief information sequences of all hash buck-
ets in the read-only separate chaining hash table are re-
spectively merged correspondingly into a block data
kv_pair[16] and a brief information sequence mask[16]
having a size 16 and stored in a sequence manner.
[0078] Optionally, in a possible implementation of the
present embodiment, regarding the read-only separate
chaining hash table, at 103, it is specifically possible to
select a preset number of brief information in the brief
information sequence in the corresponding hash bucket
as the current brief information, e.g., use the SIMD in-
struction to compare the brief information of the key to
be queried with the current brief information in parallel to
determine whether they are the same; if there is not the
same element as the brief information of the key to be
queried in the current brief information, select a next pre-
set number of brief information from the brief information
sequence in the corresponding hash bucket as the cur-
rent brief information, and perform the operation of com-
paring the brief information of the key to be queried with
the current brief information in parallel to determine
whether they are the same, until there is the same brief
information as the brief information in the current brief
information,or next hash bucket of the corresponding
hash bucket is read, namely, the actual query range is
[the data block of the current bucket, the data block of
next bucket].
[0079] The data structures of the data blocks in the
examples shown in FIG. 2 through FIG. 4 employ a dy-
namic array. However, those skilled in the art may know
that the data blocks may be implemented with other data
structures based on the disclosure of the embodiments
of the present disclosure. This is not described in detail
any more in the embodiments of the present disclosure.
[0080] Optionally, in a possible implementation of the
present embodiment, the brief information sequence in
the hash bucket may be stored in a first storage unit, and
the data block in the hash bucket be stored in a second
storage unit.
[0081] As such, the brief information sequence and the
data block are stored in grades. The brief information
sequence is stored in the first storage unit, e.g., in a mem-
ory having a quicker access speed, and the data block
is stored in the second storage unit, e.g., in a hard drive
or a Solid State Drive (SSD). This can reduce the storage
cost while ensuring the query performance.
[0082] FIG. 5 is a flowchart of a data query method
according to another embodiment of the present disclo-
sure. As shown in FIG. 5, on the basis of the above em-
bodiments, the data query method may further comprise:

201: performing hash calculation for the key to be
stored by using a preset hash algorithm, to obtain a
hash code to be stored.
202: obtaining brief information of the key to be

stored and a hash bucket corresponding to the hash
code to be stored.
203: storing the brief information of the key to be
stored in a brief information sequence of the hash
bucket corresponding to the hash code to be stored,
and storing the key to be stored at a position which
is in the data block of the hash bucket corresponding
to the hash code to be stored and corresponds to
the brief information of the key to be stored.

[0083] As such, the storage of the key to be stored and
its brief information is achieved to facilitate subsequent
query.
[0084] In the technical solution according to the
present disclosure, after the data units corresponding to
the hash code and the brief information of the content to
be queried are obtained, the brief information is com-
pared one time in parallel with plurality of brief information
in the data units to determine whether they are the same.
When there is the same brief information as the brief
information of the content to be queried in the data unit,
determination is made as to whether the content to be
queried is stored in the data units according to the deter-
mination of whether the content to be queried is the same
as the stored content of the same brief information ex-
isting in the data unit. The lookup efficiency and speed
are improved in the parallel query manner. When query
is made for keys in the separate chaining hash table ac-
cording to the embodiment of the present disclosure, it
is unnecessary to perform costly one-by-one sequential
lookup and content matching for the separate chaining
structure, thereby improving the lookup efficiency and
speed and saving the costs.
[0085] In addition, according to the technical solution
provided by the present disclosure, the efficiency and
speed of looking up the keys in the separate chaining
hash table are improved in the parallel query manner by
adding each of the hash buckets of the separate chaining
hash table a brief information sequence, including the
brief information respectively corresponding to the keys
in the data block of the hash bucket, and it is unnecessary
to perform costly one-by-one sequential lookup and con-
tent matching for the separate chaining structure, thereby
saving the costs.
[0086] In addition, with the technical solution according
to the present disclosure being employed, the hash code
and corresponding hash bucket and brief information are
obtained based on the same hash algorithm and the key
to be queried, which can save the computing resources
and improving the computing efficiency.
[0087] In addition, according to the technical solution
provided by the present disclosure, a Single Instruction
Multiple Data (SIMD) instruction is used to compare in
parallel the brief information of the hash code and the
plurality of brief information in the brief information se-
quence in the corresponding hash bucket to determine
whether they are the same, and the parallel computing
capability of the SIMD instruction is sufficiently used to
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improve the lookup efficiency and speed of the separate
chaining structure.
[0088] In addition, according to the technical solution
provided by the present disclosure, the size of the brief
information sequence is an integer multiple of 8, and the
size of the respective brief information in the brief infor-
mation sequence is one byte, so that it is possible to
further make full of the parallel computing capability of
the SIMD instruction, save the computing resources and
improve the computing efficiency.
[0089] In addition, according to the technical solution
provided by the present disclosure, the data block point-
ers, the data blocks and the brief information sequences
in any L hash buckets in the separate chaining hash table
are respectively merged and stored correspondingly,
thereby reducing the storage overhead and improving
the storage efficiency.
[0090] In addition, according to the technical solution
provided by the present disclosure, regarding the read-
only separate chaining hash table, the hash bucket fur-
ther comprises a data block index. The data blocks and
brief information sequences of all hash buckets in the
read-only separate chaining hash table are respectively
merged correspondingly into a data block and a brief in-
formation sequence stored in fixed-size blocks and in a
sequence manner, which can further reduce the storage
space to be used, and greatly improve the storage effi-
ciency.
[0091] In addition, according to the technical solution
provided by the present disclosure, the brief information
sequence and the data block are stored in grades. The
brief information sequence in the hash bucket is stored
in the first storage unit, and the data block in the hash
bucket is stored in the second storage unit. This can re-
duce the storage cost while ensuring the query perform-
ance.
[0092] In addition, according to the technical solution
provided by the present disclosure, after the data of the
hash buckets are merged, the separate chaining hash
table has a stable performance at a low conflict rate and
a high conflict rate in a certain range (an average conflict
rate does not exceed the width of a parallel instruction
such as the SIMD instruction), and the storage space of
the hash buckets may be saved sufficiently.
[0093] As appreciated, for ease of description, the
aforesaid method embodiments are all described as a
combination of a series of actions, but those skilled in
the art should appreciated that the present disclosure is
not limited to the described order of actions because
some steps may be performed in other orders or simul-
taneously according to the present disclosure. Secondly,
those skilled in the art should appreciate the embodi-
ments described in the description all belong to preferred
embodiments, and the involved actions and modules are
not necessarily requisite for the present disclosure.
[0094] In the above embodiments, different emphasis
is placed on respective embodiments, and reference may
be made to related depictions in other embodiments for

portions not detailed in a certain embodiment.
[0095] FIG. 6 is a schematic structural diagram of a
data query apparatus according to an embodiment of the
present disclosure. As shown in FIG. 6, the data query
apparatus 300 according to the present embodiment may
comprise a calculating unit 301, an obtaining unit 302, a
first comparing unit 303 and a second comparing unit
304. The calculating unit 301 is configured to obtain a
hash code of content to be queried; the obtaining unit
302 is configured to obtain data units corresponding to
the hash code and brief information of the content to be
queried, wherein each of the data units is used to store
content having a same hash code; the first comparing
unit 303 is configured to comparing, in parallel, the brief
information with a plurality of brief information in the data
units to determine whether they are the same; the second
comparing unit 304 is configured to, according to the con-
tent to be queried and stored content which is stored in
the data units and has the same brief information as the
content to be queried, determine whether the content to
be queried is stored in the data unit.
[0096] It needs to be appreciated that part or all of a
subject for performing the data query apparatus accord-
ing to the present embodiment may be an application
located at a local terminal, or be a function unit such as
a plug-in or Software Development Kit (SDK) arranged
in the application located at the local terminal, or be a
processing engine located in a network-side server, or
be a distributed system located on the network side, for
example, a processing engine or a distributed system in
a search server on the network side. This is not particu-
larly limited in the present embodiment.
[0097] It may be understood that the application may
be a native application (nativeAPP) installed on the ter-
minal, or a web application (webAPP) of a browser on
the terminal. This is not limited in the present embodi-
ment.
[0098] Optionally, in a possible implementation of the
present embodiment, the content to be queried in and
the stored content are a key respectively; the data unit
are hash buckets in the separate chaining hash table;
each of the hash buckets includes a data block and a
brief information sequence, and the brief information se-
quence includes the brief information respectively corre-
sponding to respective stored contents in the data block.
[0099] Optionally, in a possible implementation of the
present embodiment, the obtaining unit 302 obtains the
hash bucket corresponding to the hash code and the brief
information of the key to be queried, based on the key to
be queried and a preset hash algorithm employed to ob-
tain the hash code of the key to be queried.
[0100] Optionally, in a possible implementation of the
present embodiment, the obtaining unit 302 is specifically
configured to use the hash code to modulo a total number
of hash buckets included in the separate chaining hash
table to obtain a bucket ID of the hash bucket correspond-
ing to the hash code to obtain the hash bucket identified
by the bucket ID.
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[0101] Optionally, in a possible implementation of the
present embodiment, the obtaining unit 302 is specifically
configured to take high N bits of the hash code as the
brief information of the key to be queried, where N is an
integer greater than 0.
[0102] Optionally, in a possible implementation of the
present embodiment, the first comparing unit 303 is spe-
cifically configured to use a Single Instruction Multiple
Data (SIMD) instruction to compare, in parallel, the brief
information of the key to be queried with the plurality of
brief information in the brief information sequence to de-
termine whether they are the same.
[0103] Optionally, in a possible implementation of the
present embodiment, the size of the brief information se-
quence is an integer multiple of 8; the size of elements
in the brief information sequence is one byte.
[0104] Optionally, in a possible implementation of the
present embodiment, the data structure of the data block
comprises any of the following: listed link, dynamic array,
static array, skip list, queue, stack, tree, graph and hash
table.
[0105] FIG. 7 is a schematic structural diagram of a
data query apparatus according to another embodiment
of the present disclosure. As shown in FIG. 7, on the
basis of the above embodiment, the data query appara-
tus may further comprise: a third storage unit 305 con-
figured to store the separate chaining hash table.
[0106] Optionally, in a possible implementation of the
present embodiment, the data unit further comprises a
data block pointer; the data block pointers, the data
blocks and the brief information sequences of any L hash
buckets in the separate chaining hash table are respec-
tively merged and stored correspondingly in the third stor-
age unit, where a value of L is an integer greater than 0
and less than the total number M of the hash buckets
included in the separate chaining hash table.
[0107] Optionally, in another possible implementation
of the present embodiment, the separate chaining hash
table is a read-only separate chaining hash table, and
the hash bucket further comprises a data block index;
the data blocks and brief information sequences of all
hash buckets in the read-only separate chaining hash
table are respectively merged correspondingly into a data
block and a brief information sequence which are stored
in fixed-size blocks and in a sequence manner and are
stored in the third storage unit.
[0108] Optionally, in a possible implementation of the
present embodiment, the first comparing unit 303 selects
a preset number of brief information in the brief informa-
tion sequence in the corresponding hash bucket as the
current brief information, and compares the brief infor-
mation of the key to be queried with the current brief
information in parallel to determine whether they are the
same; if there is not the same element as the brief infor-
mation of the key to be queried in the current brief infor-
mation, selects a next preset number of brief information
from the brief information sequence in the corresponding
hash bucket as the current brief information, and per-

forms the operation of comparing the brief information of
the key to be queried with the current brief information in
parallel to determine whether they are the same, until
there is the same brief information as the brief information
of the key to be queried, or next hash bucket of the cor-
responding hash bucket is read.
[0109] FIG. 8 is a schematic structural diagram of a
data query apparatus according to a further embodiment
of the present disclosure. As shown in FIG. 8, on the
basis of the above embodiment shown in FIG. 5, the data
query apparatus may further comprise: a third storage
unit 306 for storing the brief information sequence; a sec-
ond storage unit 307 for storing the data block.
[0110] Optionally, in a possible implementation of the
present embodiment, the calculating unit 301 is further
configured to perform hash calculation for the key to be
stored by using a preset hash algorithm, to obtain a hash
code to be stored; the obtaining unit 302 is further con-
figured to obtain brief information of the key to be stored
and a hash bucket corresponding to the hash code to be
stored. Referring to FIG. 6 or FIG. 7 again, the data query
apparatus may further comprise: an inserting unit 308
configured to store the brief information of the key to be
stored in a brief information sequence of the hash bucket
corresponding to the hash code to be stored, and store
the key to be stored at a position which is in the data
block of the hash bucket corresponding to the hash code
to be stored and corresponds to the brief information of
the key to be stored.
[0111] According to an embodiment of the present dis-
closure, the present disclosure further provides an elec-
tronic device and a non-transitory computer-readable
storage medium storing computer instructions therein.
[0112] The electronic device according to an embodi-
ment comprises:

at least one processor; and
a memory communicatively connected with the at
least one processor; wherein,
the memory stores instructions executable by the at
least one processor, and the instructions are exe-
cuted by the at least one processor to enable the at
least one processor to perform the method according
to any of the above embodiments.

[0113] In a non-transitory computer-readable storage
medium storing computer instructions therein according
to an embodiment, the computer instructions are used
to cause the computer to perform the method according
to any of the above embodiments.
[0114] As shown in FIG. 9, it shows a schematic dia-
gram of an electronic device for implementing a data que-
ry method according to an embodiment of the present
disclosure. The electronic device is intended to represent
various forms of digital computers, such as laptops, desk-
tops, workstations, personal digital assistants, servers,
blade servers, mainframes, and other appropriate com-
puters. The electronic device is further intended to rep-
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resent various forms of mobile devices, such as personal
digital assistants, cellular telephones, smartphones,
wearable devices and other similar computing devices.
The components shown here, their connections and re-
lationships, and their functions, are meant to be exem-
plary only, and are not meant to limit implementations of
the inventions described and/or claimed in the text here.
[0115] As shown in FIG. 9, the electronic device com-
prises: one or more processors 401, a memory 402, and
interfaces connected to components and including a
high-speed interface and a low speed interface. Each of
the components are interconnected using various
busses, and may be mounted on a common motherboard
or in other manners as appropriate. The processor can
process instructions for execution within the electronic
device, including instructions stored in the memory or on
the storage device to display graphical information for a
GUI on an external input/output device, such as display
coupled to the interface. In other implementations, mul-
tiple processors and/or multiple buses may be used, as
appropriate, along with multiple memories and types of
memory. Also, multiple electronic devices may be con-
nected, with each device providing portions of the nec-
essary operations (e.g., as a server bank, a group of
blade servers, or a multi-processor system). One proc-
essor 401 is taken as an example in FIG. 4.
[0116] The memory 402 is a non-transitory computer-
readable storage medium provided by the present dis-
closure. Wherein, the memory stores instructions exe-
cutable by at least one processor, so that the at least one
processor executes the data query method provided in
the present disclosure. The non-transitory computer-
readable storage medium of the present disclosure
stores computer instructions, which are used to cause a
computer to execute the data query method provided by
the present disclosure.
[0117] The memory 402 is a non-transitory computer-
readable storage medium and can be used to store non-
transitory software programs, non-transitory computer
executable programs and modules, such as program in-
structions/modules corresponding to the data query
method in the embodiments of the present disclosure (for
example, the calculating unit 301, the obtaining unit 302,
the first comparing unit 303 and the second comparing
unit 304 as shown in FIG. 6). The processor 401 executes
various functional applications and data processing of
the server, i.e., implements the data query method stated
in the above method embodiments, by running the non-
transitory software programs, instructions and modules
stored in the memory 402.
[0118] The memory 402 may include a storage pro-
gram region and a storage data region, wherein the stor-
age program region may store an operating system and
an application program needed by at least one function;
the storage data region may store data created according
to the use of the electronic device for implementing the
data query method according to the embodiments of the
present disclosure. In addition, the memory 402 may in-

clude a high-speed random access memory, and may
also include a non-transitory memory, such as at least
one magnetic disk storage device, a flash memory de-
vice, or other non-transitory solid-state storage device.
In some embodiments, the memory 402 may optionally
include a memory remotely arranged relative to the proc-
essor 401, and these remote memories may be connect-
ed to the electronic device for implementing the data que-
ry method according to embodiments of the present dis-
closure through a network. Examples of the above net-
work include, but are not limited to, the Internet, an in-
tranet, a local area network, a mobile communication net-
work, and combinations thereof.
[0119] The electronic device for the data query method
may further include an input device 403 and an output
device 404. The processor 401, the memory 402, the
input device 403 and the output device 404 may be con-
nected through a bus or in other manners. In FIG. 9, the
connection through the bus is taken as an example.
[0120] The input device 403 may receive inputted nu-
meric or character information and generate key signal
inputs related to user settings and function control of the
electronic device for the data query method, and may be
an input device such as a touch screen, keypad, mouse,
trackpad, touchpad, pointing stick, one or more mouse
buttons, trackball and joystick. The output device 404
may include a display device, an auxiliary lighting device
(e.g., an LED), a haptic feedback device (for example, a
vibration motor), etc. The display device may include but
not limited to a Liquid Crystal Display (LCD), a Light Emit-
ting Diode (LED) display, and a plasma display. In some
embodiments, the display device may be a touch screen.
[0121] Various implementations of the systems and
techniques described here may be realized in digital elec-
tronic circuitry, integrated circuitry, specially designed
ASICs (Application Specific Integrated Circuits), compu-
ter hardware, firmware, software, and/or combinations
thereof. These various implementations may include im-
plementation in one or more computer programs that are
executable and/or interpretable on a programmable sys-
tem including at least one programmable processor,
which may be special or general purpose, coupled to
receive data and instructions from, and to transmit data
and instructions to, a storage system, at least one input
device, and at least one output device.
[0122] These computer programs (also known as pro-
grams, software, software applications or code) include
machine instructions for a programmable processor, and
may be implemented in a high-level procedural and/or
object-oriented programming language, and/or in as-
sembly/machine language. As used herein, the terms
"machine-readable medium" and "computer-readable
medium" refers to any computer program product, appa-
ratus and/or device (e.g., magnetic discs, optical disks,
memory, Programmable Logic Devices (PLDs)) used to
provide machine instructions and/or data to a program-
mable processor, including a machine-readable medium
that receives machine instructions as a machine-reada-
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ble signal. The term "machine-readable signal" refers to
any signal used to provide machine instructions and/or
data to a programmable processor.
[0123] To provide for interaction with a user, the sys-
tems and techniques described here may be implement-
ed on a computer having a display device (e.g., a CRT
(cathode ray tube) or LCD (liquid crystal display) monitor)
for displaying information to the user and a keyboard and
a pointing device (e.g., a mouse or a trackball) by which
the user may provide input to the computer. Other kinds
of devices may be used to provide for interaction with a
user as well; for example, feedback provided to the user
may be any form of sensory feedback (e.g., visual feed-
back, auditory feedback, or tactile feedback); and input
from the user may be received in any form, including
acoustic, speech, or tactile input.
[0124] The systems and techniques described here
may be implemented in a computing system that includes
a back end component (e.g., as a data server), or that
includes a middleware component (e.g., an application
server), or that includes a front end component (e.g., a
client computer having a graphical user interface or a
Web browser through which a user may interact with an
implementation of the systems and techniques described
here), or any combination of such back end, middleware,
or front end components. The components of the system
may be interconnected by any form or medium of digital
data communication (e.g., a communication network).
Examples of communication networks include a local ar-
ea network ("LAN"), a wide area network ("WAN"), and
the Internet.
[0125] The computing system may include clients and
servers. A client and server are generally remote from
each other and typically interact through a communica-
tion network. The relationship of client and server arises
by virtue of computer programs running on the respective
computers and having a client-server relationship to each
other.
[0126] In the technical solution according to the
present disclosure, after the data units corresponding to
the hash code and the brief information of the content to
be queried are obtained, the brief information is com-
pared one time in parallel with plurality of brief information
in the data units to determine whether they are the same.
When there is the same brief information as the brief
information of the content to be queried in the data unit,
determination is made as to whether the content to be
queried is stored in the data units according to the deter-
mination of whether the content to be queried is the same
as the stored content of the same brief information ex-
isting in the data unit. The lookup efficiency and speed
are improved in the parallel query manner. When query
is made for keys in the separate chaining hash table ac-
cording to the embodiment of the present disclosure, it
is unnecessary to perform costly one-by-one sequential
lookup and content matching for the separate chaining
structure, thereby improving the lookup efficiency and
speed and saving the costs.

[0127] In addition, according to the technical solution
provided by the present disclosure, the efficiency and
speed of looking up the keys in the separate chaining
hash table are improved in the parallel query manner by
adding each of the hash buckets of the separate chaining
hash table a brief information sequence, including the
brief information respectively corresponding to the keys
in the data block of the hash bucket, and it is unnecessary
to perform costly one-by-one sequential lookup and con-
tent matching for the separate chaining structure, thereby
saving the costs.
[0128] In addition, with the technical solution according
to the present disclosure being employed, the hash code
and corresponding hash bucket and brief information are
obtained based on the same hash algorithm and the key
to be queried, which can save the computing resources
and improving the computing efficiency.
[0129] In addition, according to the technical solution
provided by the present disclosure, a Single Instruction
Multiple Data (SIMD) instruction is used to compare in
parallel the brief information of the hash code and the
plurality of brief information in the brief information se-
quence in the corresponding hash bucket to determine
whether they are the same, and the parallel computing
capability of the SIMD instruction is sufficiently used to
improve the lookup efficiency and speed of the separate
chaining structure.
[0130] In addition, according to the technical solution
provided by the present disclosure, the size of the brief
information sequence is an integer multiple of 8, and the
size of the respective brief information in the brief infor-
mation sequence is one byte, so that it is possible to
further make full of the parallel computing capability of
the SIMD instruction, save the computing resources and
improve the computing efficiency.
[0131] In addition, according to the technical solution
provided by the present disclosure, the data block point-
ers, the data blocks and the brief information sequences
in any L hash buckets in the separate chaining hash table
are respectively merged and stored correspondingly,
thereby reducing the storage overhead and improving
the storage efficiency.
[0132] In addition, according to the technical solution
provided by the present disclosure, regarding the read-
only separate chaining hash table, the hash bucket fur-
ther comprises a data block index. The data blocks and
brief information sequences of all hash buckets in the
read-only separate chaining hash table are respectively
merged correspondingly into a data block and a brief in-
formation sequence stored in fixed-size blocks and in a
sequence manner, which can further reduce the storage
space to be used, and greatly improve the storage effi-
ciency.
[0133] In addition, according to the technical solution
provided by the present disclosure, the brief information
sequence and the data block are stored in grades. The
brief information sequence in the hash bucket is stored
in the first storage unit, and the data block in the hash
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bucket is stored in the second storage unit. This can re-
duce the storage cost while ensuring the query perform-
ance.
[0134] In addition, according to the technical solution
provided by the present disclosure, after the data of the
hash buckets are merged, the separate chaining hash
table has a stable performance at a low conflict rate and
a high conflict rate in a certain range (an average conflict
rate does not exceed the width of a parallel instruction
such as the SIMD instruction), and the storage space of
the hash buckets may be saved sufficiently.
[0135] It should be understood that the various forms
of processes shown above can be used to reorder, add,
or delete steps. For example, the steps described in the
present disclosure can be performed in parallel, sequen-
tially, or in different orders as long as the desired results
of the technical solutions disclosed in the present disclo-
sure can be achieved, which is not limited herein.
[0136] The foregoing specific implementations do not
constitute a limitation on the protection scope of the
present disclosure. It should be understood by those
skilled in the art that various modifications, combinations,
sub-combinations and substitutions can be made ac-
cording to design requirements and other factors. Any
modification, equivalent replacement and improvement
made within the spirit and principle of the present disclo-
sure shall be included in the protection scope of the
present disclosure.

Claims

1. A data query method, wherein the method compris-
es:

obtaining (101) a hash code of content to be
queried;
obtaining (102) data units corresponding to the
hash code and brief information of the content
to be queried; wherein each of the data units is
used to store content having a same hash code;
comparing (103), in parallel, the brief informa-
tion with a plurality of brief information in the data
units to determine whether they are the same;
according to the content to be queried and
stored content which is stored in the data units
and has the same brief information as the con-
tent to be queried, determining (104) whether
the content to be queried is stored in the data
units.

2. The method according to claim 1, wherein the con-
tent to be queried and the stored content are a key
respectively;
the data units are hash buckets in a separate chain-
ing hash table;
wherein each of the hash buckets comprises a data
block and a brief information sequence, the brief in-

formation sequence comprising the brief information
respectively corresponding to respective stored con-
tents in the data block.

3. The method according to claim 2, wherein the ob-
taining (102) data units corresponding to the hash
code and brief information of the content to be que-
ried comprises:
obtaining hash buckets corresponding to the hash
code and the brief information of the key to be
queried , based on the key to be queried and a preset
hash algorithm employed to obtain the hash code of
the key to be queried.

4. The method according to claim 3, wherein the ob-
taining hash buckets corresponding to the hash code
based on the key to be queried and a preset hash
algorithm employed to obtain the hash code of the
key to be queried comprises:
using the hash code to modulo a total number of
hash buckets included in the separate chaining hash
table to obtain a bucket ID of the hash bucket corre-
sponding to the hash code to obtain the hash bucket
identified by the bucket ID.

5. The method according to claim 3, wherein the ob-
taining the brief information of the content to be que-
ried, based on the key to be queried and a preset
hash algorithm employed to obtain the hash code of
the key to be queried comprises:
taking high N bits of the hash code as the brief infor-
mation of the key to be queried, where N is an integer
greater than 0.

6. The method according to claim 2, wherein the data
structure of the data block comprises any of the fol-
lowing: listed link, dynamic array, static array, skip
list, queue, stack, tree, graph and hash table.

7. The method according to any of claims 2-6, wherein
the comparing (103), in parallel, the brief information
with a plurality of brief information in the data units
to determine whether they are the same comprises:
using a Single Instruction Multiple Data (SIMD) in-
struction to compare, in parallel, the brief information
of the key to be queried with the plurality of brief
information in the brief information sequence to de-
termine whether they are the same.

8. The method according to claim 7, wherein a size of
the brief information sequence is an integer multiple
of 8;
a size of each element in the brief information se-
quence is one byte.

9. The method according to any of claims 2-6, wherein
the hash bucket further comprises a data block point-
er;
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the data block pointers, the data blocks and the brief
information sequences of any L hash buckets in the
separate chaining hash table are respectively
merged and stored correspondingly, where a value
of L is an integer greater than 0 and less than the
total number M of the hash buckets included in the
separate chaining hash table.

10. The method according to any of claims 2-6, wherein
the separate chaining hash table is a read-only sep-
arate chaining hash table, and the hash bucket fur-
ther comprises a data block index;
the data blocks and brief information sequences of
all hash buckets in the read-only separate chaining
hash table are respectively merged correspondingly
into a data block and a brief information sequence
which are stored in fixed-size blocks and in a se-
quence manner.

11. The method according to claim 10, wherein the com-
paring (103), in parallel, the brief information with a
plurality of brief information in the data units to de-
termine whether they are the same comprises:

selecting a preset number of brief information in
the brief information sequence in the corre-
sponding hash bucket as the current brief infor-
mation, and comparing the brief information of
the key to be queried with the current brief infor-
mation in parallel to determine whether they are
the same;
if there is not the same element as the brief in-
formation of the key to be queried in the current
brief information, select a next preset number of
brief information from the brief information se-
quence in the corresponding hash bucket as the
current brief information, and perform the oper-
ation of comparing the brief information of the
key to be queried with the current brief informa-
tion in parallel to determine whether they are the
same, until there is the same brief information
as the brief information of the key to be queried,
or next hash bucket of the corresponding hash
bucket is read.

12. The method according to any of claims 2-6, wherein
the brief information sequence is stored in a first stor-
age unit, and the data block is stored in a second
storage unit.

13. The method according to any of claims 2-6, wherein
the method further comprises:

performing (201) hash calculation for the key to
be stored by using a preset hash algorithm, to
obtain a hash code to be stored;
obtaining (202) brief information of the key to be
stored and a hash bucket corresponding to the

hash code to be stored;
storing (203) the brief information of the key to
be stored in a brief information sequence of the
hash bucket corresponding to the hash code to
be stored, and storing the key to be stored at a
position which is in the data block of the hash
bucket corresponding to the hash code to be
stored and corresponds to the brief information
of the key to be stored.

14. A data query apparatus (300), wherein the apparatus
comprises:

a calculating unit (301) configured to obtain a
hash code of content to be queried;
an obtaining unit (302) configured to obtain data
units corresponding to the hash code and brief
information of the content to be queried; wherein
each of the data units is used to store content
having a same hash code;
a first comparing unit (303) configured to com-
pare, in parallel, the brief information with a plu-
rality of brief information in the data units to de-
termine whether they are the same;
a second comparing unit (304) configured to,
according to the content to be queried and
stored content which is stored in the data units
and has the same brief information as the con-
tent to be queried, determine whether the con-
tent to be queried is stored in the data unit.

15. A non-transitory computer-readable storage medi-
um storing computer instructions therein, wherein
the computer instructions are used to cause the com-
puter to perform the method according to any of
claims 1-13.
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